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PROSPECTS  OF  OTILIZIHG  DIREGT-CORHSHT 
TRAKSMISSIOK  IM  THE  USSR 


[FoUotirtn^  is  a  translation  of  the  article  "Perspekti'^. 
-priaeneniya  elektroperedach  postoyamaogo  toka  r  SSSS” 
(English  version  above)  by  Te.  S.  Qroys  In  Elektriehep-« . 
tvo  (Slectrloity) ,  Ko  7.  Moscow,  Jtily  I960,  pages  86-89.] 


On  26-28  Januaiy  I960  a  scientific  and  technical  conference 
took  place  in  Leningrad,  which  was  devoted  to  the  prospects  of  ntil- 
izing  high-tenpion  direct-current  transmissions  in  'toe  USSR.  The 
conference  was  organized  by  the  Scientific  Technical  Society  of  toe 
Power  Industry  and  other  interested  organizations.  Representatives 
of  scientific  research  and  design  institutes;  of  electrical  eqtiip- 
ment  plants;  and  of  planning,  construction,  and  other  organizations 
participated  in  the  conference. 

The  report  “Technical  Characteristics  of  Direct-Current  Trans¬ 
missions,  “  by  L.  R,  Beyman  of  toe  Power  engineering  Institute  of  the 
Academy  of  Sciences  USSR,  and  A.  V,  Posse  and  K,  I.  Shchedrin  of  the 
Scientific  Pveseareh  Institute  of  Direct  Current,  pointed  out  the  basic 
technical  properties,  possibilities,  and  characteristics  of  this 
new  type  of  i^ectric  transmission. 

Direct-current  transmission  through  open-wire  circuits  in  the 
USSR  must  be  utilized  above  all  in  those  cases  where  it  is  necessary 
to  transmit  large  amounts  of  energy  over  quite  long  distances.  Direct- 
current  transmissions  ■with  a  currtsQt-earrying  capacity  of  3t0CC'"4,0Q0 
mil-liwatts  (single  circuit)  can  be  built  to  accomodate  the  level  of 
electric  ‘power  capacity  which  the  Soviet  Union  will  reach  approx¬ 
imately  by  the  year  1^0. 

Direct-current  transmission  has  an  advantage  over  alternating- 
current  toansfflission  inasmuch  as*an  increase  in  the  length  of  the 


line  does  not  limit  its  current-carrying  capacity,  nor  necessitate 
inclusion  of  additional  compensating  devices.  The  former  offer  better 


possibilities,  in  coa^arison  with  alternating-current  transsiissions , 
jto  3?egulate  the  magnitude  and  direction  of  energy  flow.  Qacik  acting  | 
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1  regulation  of  dlrect~current  transmissions  can  be  effectively  util-  ' 
ized  for  influencing  transitional  processes  in  the  adjoining  sys¬ 
tems  for  the  purpose  of  increasing  their  stability  aiid  en3.arging 
eurrent-earrying  capacity  of  adjacent  distant  transmissions  of  3- 
phase  ©irrent,  . 

Direct-current  transmissions  may  be  achieved  with  intermad- 
iate  substations  or  without  them;  they  can  also  be  monopolar  or  bi¬ 
polar.  In  the  latter  case,  the  mid  points  of  converting  substations 
-are  grounded,  and  transmission  is  subdivided  into  two  semi-circuits  — 
capable  of  independent  performance.  The,  possibility  of  rapid  elimin¬ 
ation  of  breakdowns  through  grid  control  and  accomplishment  of  effec¬ 
tive  automatic  reclosing,  also  the  x>03sibility  of  independent  func¬ 
tioning  of  semi-circuit  ensures  operational  dependability  of  dirsct- 
current  transmissions.  Open-xfire  circuits  for  direct-current  trans¬ 
mission  require,  in  comparison  xfith  those  of  alternating  current, 
lesser  quantities  of  nonferrous  metals  and  have  lower  losses  of 
energy. 

When  transmitting .under  Vater,  for  instance,  from  mainland 
to  an  island,  and  in  bringing  deeply  laid  high-tension  feeds  into 
large  cities,  or  iji  some  other  instances,  it  is  feasible  to  use  direct- 
current  transmissions  through  submarine  cables  of  relatively  sina3.1 
length  and  current-carrying  capacity, 

S.  S.  Rokotyan  (Teploelektroproyekt) ,  in  his  report  "Seonomic 
Comparison  of  High-Powered  Long-Distance  Transmissions  by  Keans  of 
Eigh-TeJ-ision  Direct  and  Alternating  Currents'*  gives  data  pertaining 
to  the  economically  feasible  fields  of  direct-current  transmission, 
■which  data  were  ob'tained  through  experimental  work  conducted  by 
Teploelektroproyekt,  with  participation  by  the  Scientific  Research 
Institute  of  Direct  Current.  Direct- current  transmissions  have  econ¬ 
omic  advantages  when  the  folloxdjig  power  capacities  are  transmitted 
over  the  line  lengths  given: 


Transmitted  Length  of  lanes,  in  Kilometers 

Power  Capacity  Without  Intermediate  With  Two  Intemediate 
in.  Millix-ratts  Substations  Substations 


500  More  "than  1,200  M^re  than.  1,500 

750  »  »  1,000  «  1,500 

2,000  »  “  800  «  “  1,300 

3,000-4,000  ”  “  800  "  **  1,000 


The  speaker  pointed  oxxt  the  considerable  economic  advajctage 
■which  can  be  produced  by  direct-currerit  transmissions  of  extremely 
high  po^xxer  capacities  (6,000-8,000  milliwatts)  and  distances  (2,000- 
2,500  kilometers). 

I  y.  V.  BOLOTOV  (Power  Engineering  Institute,  Academy  of  Sciances| 
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^  USSR) ,  in  his  report  “Inter-System  Effect  as  a  Factor  Improving 
Economic  Coefficients  of  Distant'  Inter-System  Direct-Current  Trans¬ 
missions,'*  proved  the  importance  of  anclusion  of  inter-system  effect 
when  comparing  various  types  of  energy  transportation.  In  the  par¬ 
ticular  instance  of  electric  transmissions  with  a  power  capacity  of 
4,000  milliwatts  betwe^  Davlodar  and  Sverdlovsk,  aiid  Hazarovo  and 
Sverdlovsk,  he  demonstrated  that  taking  into  account  the  inter-system 
effect  may  lower  uiiit  estimated  costs  of  transmission  of  1  kilowatt-  ^ 
“hour  by  30-50^.  The  load  of  direct-current  transmissions  is  not  *“ 
limited  by  conditions  of  stability,  therefore,  in  comparison  iith 
3-phase  transmi.ssion,  they  are  more  efficient  in  achieving  inter¬ 
system  effect,  -  . 

The  report  "Electric  Transmission  of  Direct  Current  of  800 
kilovolts  from  the  Stalingrad  GBS  to  the  Donbass,"  by  Te,  A,  Arkhan- 
gel'skiy  (Gidroproyekt),  le.  S.  Groys  (Scientlfie  Research  Institete 
of  Direct  Current)  and  V.  le.  Turetskiy  (Teploelektroproyekt) ,  |i^®s 
technical  characteristics  pertaining  to  the  first  high-powered  direct- 
current  transffii-ssion.  The  current-carrying  capacity  of  the  trans¬ 
mission  —  750  milliwatts  (long-run  overload  up  to  900  milliwatts  is 
■Denaissible) ,  nominal  voltage  800  kilovolts  (+  400  kilovolts  relative 
to  grounding^  length  of  the  open -wire  473  kilometers,  2  wires  ASO-^ 

580  with  93, 5^,, efficiency  under  nominal  power  capacity  of  transmission, 
^e  transmission  system  consists  of  two  semi-circuits*  Each  sub¬ 
station  has  8  converting  bridges  connected  in  series  with  type  VP-9 
mercury  rectifiers  designed  by  the  All— Onion  Electrotechnical  Insti- 
tute* 

The  coreport  by  F.  T.  BOTAYSV  (All-Onion  Electrotechnical 
Institute)  was  devoted  to  the  construction  of  mercujy  rectifiers 
with  a  power  capacity  of  30—40  milliwatts  per  unit  for  future  elec¬ 
tric  transmissions.  In  solving  this  particular  problem,  an  interest¬ 
ing  point  is  presented:  the  possibility  of  increasing  the  current  flow 
to'^a  single  anode  by  means  of  Intensive  heat  absorbtion  from  the 
rectifier's  electrode,  employing  a  cooling  liquid  or  gas,  and  also 
increasing  the  voltage  of  the  bridge  by  connecting  two  rectifiers 

in  series.  ^ 

Xe,  A.  ^5an*kin  (Moscow  Transformer  Plant),  in  his  report  out¬ 
lined  possible  ways  of  designing  transportable  transformers  having 
a  capacity  of  240  millivoltamperes  In  phase  with  three  windings:  gen¬ 
erator  voltage  winding,  winding  carrying  $00  kilovolts  of  alternating 
current,  and  winding  connected  with  bridges  and  performing  under 
constant  voltage  relative  to  ground,  approximately  equal  to  700  kilo¬ 
volts.  '  .  „  .  j, 

Technical  and  Economic  Indexes  of  Direct-Current  T.ranj>i4-ss.ion. 
I.  M.  Markovich  expressed  a  few  criticisms  with  reference  to  the 
methods  outlined  in  Rokot’yan's  report,  confirming,  however,  the 
j  latter’ s  deductions  in  cormeetion  with  the  economic  advantages  J 
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^  in  certain  fields  of  direct-current  transmissions  versus  alternating 
current.  Transrrissions  of  quite  considerable  power  capacity,  for 
example,  Si.bsria-Drals,  could  be  feasibly  constructed, with  direct 
current. 

V.  S.  Ra-vdonik  reported  that  acsorduig  to  data  obtained  in 
the  Power  Engineering  Institute  of  the  icademy  of  Sciences  USSPi, 

•with  transmitted  pov-jer  capacity  up  to  ^00  milliwatts,  direct-current 
transmissions  are  more  economical  at  a  ►  distance  of  800-1,000 
"“kilometers,  whereas  for  a  distance  of  _50p~800  kilometers,  up  to 
2,000  mlllw-atts  is  feasible. 

K,  M.  Mel^gunov,  referring  to  foreign  literature,  pres\3.m.es  that 
the  limit  of  distances  at  which  direct- current  transmissions  become 
economically  feasible  begins  at  500-600  kilometers. 

M.  V,  KOSTMW  and  I.  F.  Polovoy  based  their  comments  on 
the  asjnraption  that  distant  electric  transmissions  should  not  only 
function  as  a  transporting  agent  for  the  electric  energy,  but  also 
as  an  exchange  of  energies  between  the  systems,  i.e.,  they  should 
be  constructed  with  powerful  intermediate  substations*  Under  this 
assupy/tion,  the  ratio  of  technical  .and  economic  Indexes  may  substan¬ 
tially  ciiange  in  favor  of  alternating-current  transmissions. 

M.  M.  Akodis,  V.  ¥.  Burgsdorf,  and  I.  F.  Polevoy  expressed 
their  doubts  as  to  the  correctness  of  the  comparison  between ^the 
technical  and  economic  indexes  of  electric  transHs2.ss3,on  for  Do  of 
+700  kilovolts  and  AC  of  700  kilovolts.  In  electric  transmissions 
of  this  type,  the  extent  of  -Insulation- is  not  determined  by^an  over¬ 
voltage,  but  by  a  working  voltage  in  relation  to  ground,  ^mich  is 
considerably  higher  in  DC  transmission. 

V.  V.  Shcherbakov  and  D.  le.  Trofimenko  proposed  that  In.  such 
cases  where  it  is  nsce-ssary  to  transmit  the  energy  over  a  distance 
of  approximately  2,500  kilometers,  to  compare  not  only  DC  electric 
transmissions  and  oi*d-inary  AC  transmissions,  but  also  tuned  AG 
transm'issioris , 

A,  V.  Posse  stated  in  conclusion  that  should  one  ..consider 
only  working  voltage  in  selecting  irisulation ,  then  —  as  calcuiation-s 
done  in  Teploelektroproyelcfc  and  the  Scientific  Research  Insti-tute^of 
Direct  Current  indicate,  the  economic  advantages  of  the  DC  open-wxre 
transais-sions  are  totally  retained. 

The  conference  p.assed  a  resolution  ooncenring  the  tech.riica.i 
and  economic  indexes  of  DC  transmissions  and  noted  that  as  regards 
them,  quite  considerable  increa.ses  in  length  does  not  in  practice 
limit  the  power-carrying  capacity,  nor  does  it  require  addi.tional 
bo-osting  deYice-3  to  increase  the  latter.  Du.e  to  the  high  po’wer- 
carrying  capacities  of  DC  transmissions,  they  can  transmit  larger 
amounts  of  energy  with  lesser,  if  compared  with  AC,  nximber  of  Tines, 

DC  transmissions  become  more  pro.fitabie  than  AC  when  the  line  is  of 
[considerable  length  and  high  power  capacities  are  involved,  because  | 


then  the  advantages  gained  in  the  lower  cost  of  the  line  and  in 
elimination  of  additional  devices  for  increasing  th.e  power~carrylng 
capacity  offsets  the  cost  of  transforming  the  ener^. 

The  resolution  included  the  following  technical  and  economic 
indexes  of  the  lenisey-Urals  two-ciroait  transmission,  Z,h00  kilo¬ 
meters,  with  two  intersiediate  substations  transmitting  4,800  iftilli.- 
watts  and  28,8  billion  kilowatt  hours  of  energy  per  year  (indexes  are 
obtained  as  a  result  of  project  work  perforraed  in  Teploelelctroprouekt 
■and  the  Scientific  Research  institute  of  Direct  Current. 


Transmission 
of  DC  —  1400 
Kilovolts  (+ 
700  Kilovolts) 

Transmission 
of  Ac 

700  Kilovolts 

Unit  capital  expenditures, 
in  rubles/kilowatt 

467 

810 

Annual  losses  of  energy  and 
transmission  in  millions  of 
kilowatt  hours 

2,470 

3»056 

Cost  price  of  dnergy  trans-' 
m3-Ssion  in  kopecks/kilowatt 
hour 

0.39 

0.61 

These  indexes  Indicate  that  in  this  particular  ease  DC 
transmissions  are  1. 2-1.7  times  more  profitable  than  AC  trans- 
raissions. 

The  coriference  also  indicated  the  technical  and  economic 
advantages  of  DC  cable  lines.  Under  constant  voltage  the  cable 
insulation  allows  for  higher  gratients,  5-6  times  mors  than  ivitb  AC 
cables.  Therefore,  the  DC  cable  lines  are  considerably  cheaper  than 
those  of  AC  of  the  same  current-carry5ng  capac3.ty.  Design  work 
carried-  out  indicates  that  the  utilisation  of  DC  becomes  economically 
feasible  with  a  cable  line  length  exceeding  7-10  kilometers. 

Prospects  and  Spheres  of  Application  of  DC  Electric  Trans¬ 
missions  in  the  USSR.  S.  S.  Rokotyan  stated  that  in  order  to  cover 
the  expected  energy  deficit  in  1970-1975  dn  the  Urals,  amounting 
to  50  billion  kilovratt  hours  per  year,  it  would  be  expedient  to 
construct  electric  transmission  using  DC  with  a  power  capacity  of 
approxajsately  8,000  a3.11iwatts  from  power  plants  utilising  the 
cheap  coal '  of  the  Kansko-Atchinskiy  Basin  (Central  Siberia).  Con¬ 
struction  of  this  system  would  solve  the  problem  of  achieving  the 
Unified  Power  System  ofthe  USSR,  At  the  level  which  our  power  cap- 
Jacity  will  attain  by  1975 »  the  above  solution  will  effect  a  savings  j 
"of  4,000  milliwatts  in  es'tablished  power  capacity  at  the  expense  of 
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USSR,  vjlrich  wo' 
which  would  ai 


•coabiniJig  load  and  reserve  graphs  only. 

DC  transmission  is  being  planned  for  1975  ^rom  the  Nizhne- 
Gbskaya  GS5  to  the  central  and  northwestern  regions  of  European 
rould  ha^e  approxlBately  the  same  power  capa-city  and 
rsnually  transsait  30  biliion  kiloiiriatt  hours. 

K.  D.  Kamenskiy  dwe3.lt  cn  the  necessity  o.t‘  complex  planiTj.ng  of 
the  developraont  of  the  pi'oductive  foi-css  in  the  country.  With  such 
an  approach,  the  necessity  of  constnjcting  electric  transmissions 

—ionger  than  600-700  kilometers  vroxild  be  eliminated. 

L.  G.  Karidkonjants  remarked  that  the  question  of  efficient 
distant  electric  transmissions  cannot  be  considered,  apart  from  the 
problems  of  the  entire  electrifieati.on  of  the  country. 

I,  A,  S;5rroi!)yatni.kov  stressed  tlie  fact  that  the  most  rational 
method  of  supplying  energy  to  ■various  regions  is  selection  based  on 
tschnl,tfa3.  and' economic  calculations,  'fhe  method  of  such  calcu,lations 
shou.ld  be  standardized,  and  should  also,  within  reason,  consider  all 
the  factors  influencing  the  economic  indexes  of  the  alternates  com¬ 
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pared,  ijicludxng  freezing’  of  the  funds,  for  the  duration  of  construc¬ 
tion,  capital  investiments  in  the  adjacent  regions,  gradual  loading 
of  the  projects  under  con.etraotion, '  inter-system  effect  in  the  const- 
iraction  of  distant  electric  transmissions,  etc, 

7.  I.  Popkov  indicated  that  the  geographical  and  historical 
peculiarities  of  our  country,  where  85^  of  the  power  resources  are 
located  in  the  East  and  75%  of  the  consumers  in  the  West,  make  it 
ijmperative  to  utilise  distant  electric,  transmissions  and,  in.  particu¬ 
lar,  vers--  economical  DC  transmissions.  Distant  transmissions  cannot 
bo  compared  or  related  to  the  electrification  of  the  entire  comitry. 

In  the  ccnTple,*  of  these  measures,  they  are  one  of  the  most  important 
and  effective  steps. 

M.  H.  Albegov  and  K.  P.  Kislov  pointed  out-  that  distant  DC 
electric  ti^'ansmissions  having  25-30  billion  killowatt  hour  per  year 
current-carrying  capaoity  per  circuit  appear  to  be  the  most  profit¬ 
able,  if  petroleum  pipelines  are  not  considered  as  a  type  of  energy 
transport  and  the  bes't  means  of  achieving  piowerfiil  corinections  between 
large  energy  systems. 

A.  M.  Zalesskiy  stressed  the  impoj’tance  of  distant  DC  trans- 
mi.S3io»s  in  the  national  economy,  nassely  in  supplying  energy  to  the 
Oral  and  central  industrial  district  of  the  USSR,  -which  do  not  possess 


enes’gy  resources  of  their  ovai. 

N.  K.  Kraehkovskiy  reported  ttiat,  in  his  opinion,  the  prospec¬ 
tive  courses  of  transmitting  the  energy  a.re  Si.ber3.a-Urals,  Donbass- 
Staj.isigred-MQScow  (utilizing  recon structesd  AG  transmissions  of  pDO 
kilovolts  from  Stalingrad  to  Mosco'w)  and  Stal ingrad -Kotlas-Leningrad, 
A.  H.  PILHiOIOV  proposed  for  discussion  the  question  of ^exped¬ 
iency  of  constructing  in  1975-1980  DC  transrai-ssions  from  the  Kizhne- 
j  Lenskaya  QS3  to  Central  Siberia. 
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^  Daring  tb.&  conference,  the  estp^iencsy  of  transmitting  DC 

current  from  the  Nurekskayn  G2S  to  Tashkent  (M.  K.  KrachkoTskiyO^,  and 
'■  from  the  southern  part  of  Kirgizia  to  the  area  of  the  city  of  Frwze 
(Va  S,  lagoToy)  e?as  pointed  out*  It  was  also  psj,nt^  out  ,th&t  m  some 
isolated  cases  it  is  expedient  to  utilise  DC  transmission  CYer.  xong 
distances^  but  with  small  power  capacities,  for  instance,  in  the 
northern  regions  of  the  country  or  when  it  is  necessary  to  use  cable 

^lineD.^i^  ^  reported  that  in  working  out  the  Unified  Power  ■ 
System,  of  CMna.  the  question  Of  utilizing  powerful  DC  transmissions 
with  itttei'mediate  substations  is  being  considered. 

In  its  resolution,  the  conference  indicated  that  the  problem 
of  practical  achie'9'eraent  of  distant  DC  transmissions  assumes  actual 
significance  for^the  rapid  progress  of  Soviet  electric-power  develop- 

DC  transmissions  of  super-high  voltage  should  be  utilized  for_ 
transporting  large  amounts  of  electric  power  over  long  distances  and 
as  powerful  connections  between  large  power  systems.  Distant  electric 
transmission  should  be  economically  sound  in  each  particular  case,  and 
should  be  comparable  to  power  plants  using  local  fuel  or  that  brought 
over  long  distances,  those  using  gas  or  petroleum  carried  xn  pipelines, 

or  to  atomic  power  stations i  j  x  xv 

The  conference  considered  it  necessary  to  recommi  to  the 
State  Planning  Committee  DS3E  that  it  consider  the  high  technical  and 
economic  indexes  of  distant  DC  transmissions  in  working  out  the  p^s- 
pective  plan  for  electrification  of  the  national  economy  of  tne  DSSS 
for  15-20  years  .  Ihe  most  prospective,  in  this  respect,  would  be^ 
the  utilization  of  DC  electric  transmissions  between  Central  Siberia 
and  the  Urals,  and  fromthe  Kizhne-Obskaya  GIS  to  the  ^nter.  More¬ 
over,  it  is  expedient  to  use  DC  for  cable  lines  when  it  is  necessary 
to  cross  water  expanses,  as  well  as  for  open-wire  circuits  of  compar¬ 
atively  long  length  (hundreds  of  kilometers)  and  small  transmitted 
power  capacity  (tens  of  megawatts), 

Cha.racteristies  of  DC  Eleetrie^Transmissions.  The 
level  of  technical  progress  attained  by  ihe  USSE  with  reject  to  DC 
electric  transisissions  is  characterized  by  the  essperimental  work 
conducted  in  connection  with  the  design  of  the  electric  transmission 
between  Stelingrad  and  the  Donbass  and  its  associated  equipment, 

E.  A.  Shipulina,  G,  A,  Eukekov,  and  I.  M.  Kiyehya  informed 
the  conference  of  the  work  performed  by  the  Scientific  Be  search 
■Histitute  of  Direct  Current,  the  Leningrad  Polytechnical  Institute, 
andthe  Power  Engineering  Institute  of  ttie  Acadeay  of  Sciences  USoR 
dealing  with  the  solution  of  the  problem  of  creating  DC  electric  trans¬ 
missions  with  intermediate  substations,  with  respect  to  study  of  the 
conditions  and  control  ^stem,  as  well  as  of  design  of  the  cut-off 
jdelriee.  The  model  of  the  cut-off  device,  manafaetored  with  particip^ 
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n 


itation  of  the  Slektroapparat  plant,  was  dssign.ed  for  200  kilovolts 
and  been  tested  on  the  electric  transciissiou  between  K.as’nxr- 

skava  GEls'and  Moscow,  proved  to  be  satisfactory  and  is  at  pi'esent 
be*np'  mliiocted  to  service  tests*  A  400~kilovolt  eut-off  devise  is 
now  bein-ij;" designed  and  will  be  tested  on  the  electric  tranasission 
between  Stal-ingradskaya  GSS  and  the  Donbass.  ,  -  j 

L. -I»  Macheret  informed  the  conferenoe  of  the  cabj-e  aesigne.*^ 
for  400  kilovo?L^t3,  and  la.  M,  CaervonerJcis  spoke  of  design  and^testmg 
■in  connection  xeith  the  new  arc  rectifiers  of  small  power  capacitj%  ~ 
i-ritb  relatively  high  efficiency  and  longer  life  of  the  aain  e...8atroaes, 
Several  spealters  discussed 

¥.  ¥.  Ktindyakov  outlined  the  scheme  for  reducing  the  current  of 
reverse  ignition  in  the  rectifiers  by  means  of  switcning  an  compen¬ 
sating  reactors.  A*  V.  Yeniel'yanov  spoke  on  tne  scheaie  uyi-t-L'iixnfe, 
s0ries-pfai*al.lel  connection  of  the?  rectifiers.  V*  M.  KvyacKovojfi/ 
spoke  of  compensating  transforsisr  substations  for  their  reaetxve^ 
power  bv  means  of  a  capacitor  bank,.  S.  P,  Glintemik  spoke  on  xini*- 
iising  regulation  of  DC  electric  transmission  in  order  to  increase  tne 
stabilitj^  of  adjacent  A,C  traa-si8i.ssion 


d-balin  grad  ska va  GSS-Donbj 


DC  Electric  Transmission, 


Corsfer- 

ence  members,  V.  vTl^uyanzin,  N.  F.  Stepanov 

"  P.,  Ovul’nik,  and  le.  K,  Karasik,  stressed  the  importance  of  the 


timely  start  of  constractiou  of  the  Stalingradskaya  GES-Donbass  elec- 
trie  transffliESiGn,  and  introduced  several  proposals^ to  accelerate  the 
constraction  and  the  manu.f a-cture  of  associated  equipment, 

conference  in  its  resolution  pointed  out  that  thc-^  realiza- 


sn  of  the  Stalingradskaya  GES-Dohbass  electric  transmission,  the 


ij,r3t  transmi-ssion  in  the  world  of  DC  of  considerable  power  capacity 
(V'jO  railliw,atts) ,  w:l.th  open-wire  circuits  of  800  kiiox’-olts,  would  be 


rn  3.}riDortant  step  in  hlgh-tersiOB  DC  transmiss'icn®  tbx^ 


i.  u-vtv,-  —  - - - - ^  ^ 

t;?T-:e  of  transm-lssion  irito  use  would  provide  the  valuable,  experience 
necessary  to  de,sign  super-powered  DC  electric  trans?nis5ions  of  steppS'-i- 
up  voltage  a.nd  eiroerimentatlon  with  equipment  of  higher  parameters. 

Tils  Stalingradskays  GSS-Donbass  DC  electric  transm3.ssios,  apart 
fi'om  its  experijnental  value,  has  very  impcrt.5nt  industrial  significance 
By  Tiieans  of  this  transmission  the  powerful  inter-system  coxmection. 
will  b©  achieved  in.  the  Unified  Power  System  of  the  European  part  o.*. 
the  USSR.,. 

•The  conference  recommended  that  construction  be  -speeded  up  and 
that  utilisation  of  the  Stalingradskaya  QES-Donbass  transmission^be^ 
started,  so  that  the  e^cperieiice  gained  can  be  utilized  in.  ’the  so.lutxon 


many  nroblems  connected  with  cemrerted  high-voltage  engineer3.ngi» 

....  _  .  .  14.  m _ T 


aaiea'tific  Research  in  DC  Electric  Transmi.s.3.ioM.  D.  R*  Ssy 
man  charactericred.  "furti^x^ px'oblems  in  scientific  research.  ^connecte<d 
with  DC  transmissions*  ^'he  firs't  problem  consists  of  conduotiiig  pay— 
si cal  investigation  and  design  work  on  mereuxy  rectifiers  of  high 
oox<?9r  capacity*  Research  along  thi.s  line  should  benefit  by  the  results 
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previously  obtained  by  experiseuts  with  semiconductors.  The  fol- 
iowine  itLs  should  be  treated  as  ij?)ortant  ones;  foAed  eircuUs, 
ims'^oWent  of  converter  circuits,  and  qaestxons  relaving  to  con- 
twl  nerfomaBce  of  DC  and  AC  traBsaissi-ons. 

""  \uriBg  tte  .eonfei-eiiee,  attention  was  directed  .0  jhe 

TOltasa  (Y  .  V.  BargsdorfJ,  end 
recpiiremeats  under  contaalnatirig  and  moist 

A.  L.  Vayner  recoBssended  exploring  the  possioxlities  of  utilising 
d^eo  groundluf  for  operational  grounding  of  DC  transmissions. 

-  "  poLtoi  out  eat  the  problem  of 

Tsrters  may  bs  aolved  not  only  by  inoreesane  the 

a  sttv-le  rectifier,  but  by  utilizing  a  greater  number  ox  eo^^ra.^.s.-/ 
small-power-capcaity  rectifiers,  simple  in  design  depend^ie  aa 
service.  As  an’ example  he  referred  to  the  non- sectional  Do  recti¬ 
fiers  worked  out  by  the  Scientific  Kesearch  Institute,  ^  ^  _ 

H.  S.  laimov  and  M,  M,  Chervonenkis  proposed  continuing  the ^ 
work  in  the  field  of  arc  rectifiers  idaich,  under  certain  conditions. 

In' its  resolution,  the  conference  todieated  that  the^mest  ^ 
imcortant  problem  would  be  to  continue  further  experimentation  ana 
SpJovement  of  high-voltage  rectifiers.  These 
nected  with  profound  physical  stoaies  of  the  tSh/of 

in  rectifiers  and  with  design  of  new  ty^s. 
research  should  go  along  the  line  of  furthering  the 
rect;lfiers,  and  increasing  no^al  cui'rent  to  3,000  ainpe,eo  ana 

’b'O  SOO  kXl.O'^oX'^s*  .  ^ t  a 

T]2.e  work  of  improving  high-voltage,  ionic  rectifiers  s-ioulu 
have  as  its  goal  reduction  in  cost  of  converter  substacaons 
simplification  of  their  servicing.  In.  this  cormeetion,^^e  mpor^ 
factor  would  be  the  construction  of  rectifiers  con-roliel  oy  ^ 
or  radio  signals,  suitable  for  outdoor  installation,  and  not  requir¬ 
ing  constant  evacuation  and  feeding  of  cooliiag  liquid  to  a  high 

should  bs  research  experimentation  with  Jhe  aim  of 
creating  distinctively  new  types  of  re^ifiers, 

conductors  suitable  to  function  in  powerful  high-volt^ge  convene- s. 

Another  ii^ortant  scientific  and  technical  problem  appear  a  to 
bs  in  working  out  and  buildtog  dependable  and  economical  cirett- 
cut-off  switches  for  DC,  permitting  derived  circuits,  worKin^  on 
nominal  esurrent  of  500-1,000  amperes  and  a  voltage  of  ±70Q  xxlo- 

For  ereatin.g  DC  transmissions  of  a  higher  voltage  catego^, 
further  research  is  necessary.  The  latter  should  be  connected  wi-n 
interior  and  exterior  insolation  of  transformers  and  devices,  chain 


knsulators  (especially  in  contmainatiijig  conditions),  and  cable  and 
capacitor  insulation. 

The  substantial  ad'va.ntages  of  DC  cable  lines  over  AC  lines 
require  e:^si‘imentation  and  research  In  order  to  reduce  the  cost  of 
high-yoltage  DC  cable  lines.  In  this  connection,  the  sonfsrsne-e 
dseidsd  to  study  the  possibilitv  of  experimenting  with  a  porti-on.  of 
the  Stalingradskaya  GE3 -Donbas Aine  by  utilizing  a  cable  line  with  a 
DC  capacity  of  400  kilovolts, 

-  ;  Work  should  continue  in  connection  with  improving  the  depen¬ 

dability  of  converters,  especially  mulit-biddge  converters,  group 
connection  of  rectif’iers,  and  automatic  devices  ensuring  dependabil¬ 
ity  of  converters,  as  well  as  research  into  the  possibility  of  a 
conjugal  functioning  of  electric  transmissions  of  DC  with  those  of 
AG.  flow  of  high-power  DC  in,  the  ground  is  another  important 

item  on  the  agenda. 

It  is  further  necessary  to  develop  transformer  equipment  and 
apparatus  of  Eiaxiimna  possible  power  capacity. 
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